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Mettioci for controlling a screening machine and a screening machine 
Background of the Invention 

5 The Invention relates to screening devices, more precisely to equipfnent used 
for feeding screening devices, as well as to acontrol system of the same. 

It has been knovwn heretofore to separate fractions of different sizes from a 
material by screening. For this putpose, a number of different kinds of 

10 screens have been developed, and vibrating screens and trommel screens 
can be mentioned as examples. To facilitate the feeding of the screen and 
the discharge of the screened material, the screens are seldom equipped 
with a power transmission of their own and with a control system of their own 
so that the acree.n, the power transmission and the control alone would 

15 constitute the screening machine, but typically various feeding equipment 
and discharging equipment are connected to the screening machine. Such 
devices om be for example vibrating feeders, conveyors, pendulum feeders, 
eta ^ 

20 in practice, the screening machines are often composed at least of power 
transmission, control, a screen, a feeding conveyor and a discharge 
conveyor. Such a simple device Is capabfe of perfonnlng a simple screening 
process, starting from the feeding of the material to the screen and ending in 
the discharge of the screened material fractions from the screen. 

25 

Typical feed materials Include various earth materials, such as gravel, 
quanlad rock, top soil (humus) and peat, as well as vartous producte, by- 
products and wastes of industrial processes. 

30 It Is also imown to equip the screening machine of the above kind with 
various auxiliary devices that further lacllitate the screening. One such a 
device is a shredder that comminutes the pieces In the feed material that 
may obstmct the holes In the mesh If they reach the screen In full size. Such 
pieces may Include, for exampte, root-lumps, sttoks, branches ortimber 



35 



The screening machine often comprises two different discharge conveyors, 
wherein the accept and reject of the screen can be discharged far away from 
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each other without thetr mixing with each other after the screening. If the 
screen Is equipped with several screen decks, the screen Is usually equi|:qfied 
with an even larger number of conveyors in such a manner that the reject of 
the topmost screen dsck and the accept of each screen deck in the screen 
5 can be transferred away from the scre^ng machine. Preferably the 
discharge conveyors are long, thus allowing the stacks of products to be 
conveyed as far away from the screening machine as possible. At the same 
time their discharge ends can be placed on a high level, wherein product 
heaps of large volume are attained. 



Furthennore, H is Known to equip the screening machine with wheels or 
tracks to facilitatd itsmoving. 

The power transtnisstons of screening machines are typically based on 
15 electric power transmission or hydrauite power transmission. The power 
source is typically a diesel engine, a separate electric generator or pubKo 
electric power supply system. 

In Rs simplest fonfn the control of the screening machine is implemented in 
20 such a manner that the user starts and stops each processing unit of the 
screening machine separately by acting on the valves of a hydraulic drcuit or 
the svi4tohes of an electrfc drive. As a mie, screening machines also contain 
one or more emergency stop devices typical for working machines. 

26 More advanced devices utilize different microprocessor-based control 
systems wherein it is possbie to facDitate the use of the machine. It is for 
example known to equip the screening machine with a PLC control 
(programmable logic controller), wherein the entire process of the screening 
machine can be started and stopped in accordance with programmed starting 

30 and stopping sequences with the push of one button. 

It Is also known to equip the processing unKs of the screening machine with 
different kinds of sensors to indicate the status of operation of the machine to 
the user. For example by monitoring the operating speed of the screen itself 
35 or its input power, it Is possible to determine whether the toading of ttie 
screen is suitable in relation to its capacity. 
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Similarly, it is known to use sensor systems to Indicate different faults in the 
machine to the ueeir. By incorporating such condition monitoring sensors in 
the microprocessor-baseci oontrol, it is possible to bring the screening 
machine to run down the screeniig process in a controlled manner In 
S accordance with a programmed stopping sequence, for example in a 
situation where there is a rlslc of a damage, so that the rruichine is emptied oS 
the material to be screened before it stops. 

Other factors having effect on screening capacity include such as type of 
10 feed material, angle of the screen, area of the screen and the mesh type. 
These given* the main tiling having effect on screening capacity is the feed 
capacity. 

However, all Unom screening solutions share the same problem: it Is difficult 
15 to optimize the feeding speed of the process. It demands a great deal of skili 
from the user of tiie machine to be able to adjust the feeding speed of the 
machine in case of varying feed material in such a manner tiiat the maximum 
screening capacity could be obtained from tiie screening machine, and on 
tiie other hand in such a manner ttiat the products produced by screening 
20 could be as dean as possible. Both of tiiese objectives are significanUy 
affected by tiie feeding capacity of the screen in such a manrier that a 
feeding capacity ttiat is normally too small produces a dean screening 
product of good quality, but a small production capacity. Too large a feeding 
capacity, in turn, normally results In a good production capacity, but at tiie 
25 cost of the purity of the screening. 

The selection of the feeding capacity of tiie screening machine is a task of 
optimization in which the layer of feed material fed on ttie topmost deck of tiie 
screen must be sufficienUy ttiick so that Hie screen would prt)duce ttie 
30 maximum amount of screened end products. On the otiier hand, the user 
must be Mb to adjust the material on the screen into a sufficiently tiiin layer, 
so ttiat the screen would not be overloaded and ttie purity of tiie screening 
would be maintained. 

35 In this context ttie screening purity refers to tiiat how well tiie different 
fractions are separated from each other. It is ob\rious for anyone skilled In tiie 
art that too thick a material layer on ttie topmost surface of the screen means 
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that even some of the fradtons smaller than the mesh ato of the topmost 
screen deck travel over the entire mesh wHhout ever passing through the 
mesh. 

5 Thus, too thick a material layer also causes overloading of the screen. This 
causes reduction In the ninnlng speed of the screen, or In the case of certain 
types of vibrafing screens, shortening of the vibrating movement and thus a 
reduction In the screening capadly. This may also cause various damages. 
. for example damages in the power transmission means, bearings or drives. 

10 or even fatigue damages in the frame stnjclures. Typical damages In the 
vibrating screen Include for example damages In the springs or damages In 
the vibrator. 

In practice, the overloading of the screen becomes evident in the hydraulic 
15 drive as an Incre^e in Ihe hydraulic pressure and in the electric drive as an 
increase In the current used by the drive motor. Irrespective of the driving 
method, overloading manHests itself in the worst case as a decrease in the 
running speed of the screen. 

20 Brief description Of the Invention! 

To sohre the problems of the known method, the inventton Is mainly 
characterized In the features described in claim 1. Prefen'ed embodiments of 
the Invention are disckised In claims 2 to 10. 

26 

More precisely, the solutfons according to the invention are characterized In 
what will be presented in the characteifcdng parts of daima 1 to 10. 

It is an advantage of the Invention that the screening machine is capable of 
30 automatically adjusting the feeding of the material to be screened to the 
screen in such a manner that the screening process produces a maximum 
result without damages to the screening machine Itself or without Impairing 
the purity of the screening. The inventton is based on the detennlnatlon of the 
amount of material on the screen, which can be performed indirectly by 
35 measuring automallcally a suitable variable. The fact that a vibrating screen 
needs input power to function can be utilized. 
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The invention will now be described In mora detail by means of prefened 
embodiments with reference to the appended drawings, in which 

Rg. 1 shows a self-propelied, track-mounted screening machine 
where the invention can be applied, 

f^g: 2 shows another seff-propelled, track-mounted screening machine 
where the inyeniion can be applied, 

Rg. 3 shows the control method of a screening macKne according to 
the invention 

Rg. 4 shows a detail of the behaviour of two variables to be monitored 
as a function of time when one of the variables is monitored and the 
other one ^ controlled by means of die control method according to 
the inventkm 

Hg. 5 shovi^ another control method of a screening machine 
according to the invenfion 



20 



Detailed description of the invention 

The parts of the embodiment of the invention shown bi Rg. 1 are: 
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frame 1 
tracks 2 
support legs 3 
feed hopper 4 
lifting conveyor 6 
screen 6 

main discharge conveyor? 
wing discharge conveyors 8,9 
vibrator 10. 



Fig. 1 shows a self-propelled^ track-mounted screening machine having 
functional elements well-known In prior art In its operating position. The main 
parts of the machine include a frame 1 that connects the processing units of 
the screening process to each other. The screening machine can be moved 
on the support of tracks 2 connected to the lower part of the frame for 



VAST.OTTO 81-07-02 19:28 



UtSTA- 03 2888262 



KQSUEPATREK Aslakaspalvel SIVU 008 




31/07 *02 18:31. PAX 03 28882l^H TAilFBRBBN PA3ffl9T 12007 



exampid by means of hydraulic pressure produced by a hydraulic pump (not 
shown) driven by means of a diesel engine (not shown). Typically Ihe 
screening machine contains one common hydrauiic system that drives all the 
processing units of the machine^ but separate t^draullc systems are also 
5 used. Completeiyeieclric power transmissions are also known. 

In the operating position the screening machine rests on tiie ground, not only 
on the support of the trades, but also on the support of support legs 3. 

10 The processing units participating in the actual screening process are a feed 
hopper 4, a grizzly module (not shown), a feed hopper conveyor (not 
shown), a lifting conveyor 5, a screen Si a main discharge conveyor 7 and 
wing discharge conveyors 8,9. In this case the screen is a two-decic vibrating 
screen, the vibratiog movement of WMch is proc&ioed by a vibrator 10. 

15 

The feeding of the screening machine talces place for example by using a 
shovel loader, by means of which the feed material is transported to the feed 
hopper. Jn the upper part of the feed hopper there is typically a grizzly 
module (not shown), the purpose of which is to remove oversized particles 

20 from the feed material. The feed material that passes through the gitetly 
module enters the feed hopper 4 that guides the feed material to the feed 
hopper conveyor (not shown) that is located on the bottom of the feed 
hopper. The feed hopper conveyor moves the feed material further to the 
lifting conveyor 5, which lifts the feed material further on top of the upper 

25 screen deck of the screen. Thus^ the feeding equipment of the screening 
machine according to Rg. 1 is pomposed of a cont)ination of the feed hopper 
conveyor and the iifling conveyor. These two conveyors can be driven with 
the same hydraulic drive circuit, wherein the speeds of the same are 
synchronized. 

30 

In this case the screen 6 is tilted in such a manner that the Tifting conveyor 5 
brings the material to the upper end of the screen 6. from which gravity and 
the vibrating movement of the screen convey the feed material towards the 
tower end of the screen, in an optimal situation, the speed of the fifling 
35 conveyor is such that in the upper end of the screen the feed material is first 
spread on the surface of the topmost screen deck, thus forming an even 
layer that becomes thinner towards the lower end of the screen in such a 
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manner fliat only particles larger than the holes on the screen deck are left of 
the feed nnatarial on the top deck at this end of the screen. 

The part of the feed material layer that does not pass the upper screen deck 
ends up on a first wing discharge conveyor 8, The part of the feed material 
layer that passes through the upper screen deck, but not the lower screen 
deck ends up on a second wing discharge conveyor 9. The part of the feed 
material that passes through the lower screen deck as well ends up on the 
main discharge conveyor 7. 



The screen decks can be changed to screen decks of different types 
according to the requirements set by the feed material and the products and 
It Is possible tb use screen holes of different sizes and shapes therein. As an 
example ft is posstole to mention rubber mesh and woven steel wire decks 
with circular, elongated or rectangular holes. 

In some applications, a shredder (not shown) is placed between the feed 
hopper cgnveyor (not shown) and the lifting conveyor 5. the purpose of which 
Is to shred large root lumps or ottier con^sponding particles that are easily 
tangled In the screen decks, thus obstructing the holes therein. The 
shredding may be based for example on the movement of rotating blades. 

The parts of the embodiment of the invention shown in Rg. 2 are: 

frame 21 
tracks 22 
support legs 23 
teed hopper 24 
lifting conveyor 25 
screen 26 

main discharge conveyor 27 

wing discharge conveyor 28 

vibrator 30 

cnjshersi 

diesel engine 32 

lifting conveyor chute 33 

dtetributlon chute 34 
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fBtum conveyor 35 
ratum conveyor cHufe 36 
feeding machine conveyor 38 
feed material 39. 

5 

Rg. 2 shows a self-propelled, track-mounted screening machine In Its 
operating posftion. The main pails of the same include a frame 21 that 
connects the processing units of the screening process to each other. The 
screenbg machine can be moved on the support of tracks 22 connected to 
10 the lower part of the frame for example by means of hydraulk: pressure 
produced by a hydraulic pump (not shown) driven by means of a diesel 
engine 32. 

In the operating position ihe screening machine rests on the ground, not only 
IS on the support of the tracks, but also on the support of the support legs 23. 

The processing units participating in the actual screening process are a feed 
hopper 24, a lifting conveyor 25, a lifting conveyor chute 33, a screen 26, a 
distributk>n chute 34, a return conveyor 35, a return conveyor chute 36, a 
20 main discharge conveyor 27 and a wing dischaitie conveyor 28. in this case 
the screen Is a three-deck vibiathg screen, Ihe vibrating movement of whfch 
is pK)duced by a vibrator 30. 

The feeding of the screening machine takes place for example by means of a 
25 carshing machine on whose disdharge conveyor 36 the feed material 39 is 
brought to the feed hopper 24 that guides the feed material to the lifting 
conveyor 25, which, In turn, lifts the feed material under the guidance of the 
lifting conveyor chute 33 further on the topmost screen deck of the screen 26- 
/Thus, the feeding equipment of the screening machine according 1o Rg. 2 is 
30 primarily composed of a fifting conveyor, but H Is also possible to consider as 
feeding equipment aO the devices that are coupled to the same control with 
the screening machine and that precede the screening machine in the 
process, for example said cmshing machine and the devices feeding the 
crushing machine. 

35 

in this case the screen 26 Is directtonally vibrating, so to say, whteh allows it 
to be placed In an approxlmatety horizontal positton In the screening 
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machine. The directional vibrating movement conveys the "^^'^J^ 
icmied by the feed matertal 39 on the surface of the screen decks towarts 
the distribution chute 34. In an optimal situation, tiie conveying speed of the 
lifting conveyor Is such that «ie feed material is first spread on the surface of 
the topmost screen level at the screen end next to the Irfting com/eyor chute 
33. thus fomiing an even layer that becomes thinner towards the screen end 
next to ttie distribution, chute 34 In such a manner that only P««c1bs larger 
ti>an the holes on the screen deck are left of the feed material on the top 
deck at this end of the screen. 

The part of the feed material that does not pass through the topmost screen 
deck ends up to thetcrusher 31 under the guWance of the distribution chute 
34 The cmsher reduces the particle size of the reject of the screen. Gravity 
moves the material cmshed by the cmsher to the return conveyor 35 that 
15 iBtums It back to ttie lifting comreyor 25 via the return conveyor chute 36. 
Thus a soiled closed circulation Is fomied In which the particles of feed 
material droulate until their grain eize is sufTidentiy small to pass through the 
topmost screen deck of the scrsen 26. 

20 The part of ttie feed material layer that passes the topmost aoieen level but 
not the screen deck In the middle ends up on a first wing discharge conveyor 
28 under ttie guidance of the distribution chute 34. The part ql the feed 
material layer thai passes through the screen deck in the middle as well, but 
not the towermosl screen deck ends up on a second wing discharge 

25 conveyor (not shown) under the guidance of tiie distribution chute 34. The 
part of the feed material layer that also passes tiirough tiie lowemiost screen 
deck ends up on the main discharge conveyor 27, 

Similariy to the screening machine In Rg. 1. the screening machine of Rg. 2 
30 can, of course, also be equipped In different ways. 

TVPIcaliy the screening machines shown In Rgs 1 and 2 are equipped with 
different kinds of sensors ttial are connected either to the alarm or control 
system of the machine, said sensors monitoring the state of the machine. It Is 
35 possible to monitor tor example: 

tiie ninnlng speed of the screen 
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the pressure of the hydraufc drive of the screen or the current used by 
ttte decMc drive cit the screen 
the temperature of the hydraulic fluid 
the temperature and oil pressure of the diesei engine 
the engine load. . 
the ninning speed of the shredder 

the pressure of the hydraulic drive of the shredder or the current used 
tiy the electric drive of the shredder 
the running speed of the crusher 
10 - the pressure ofr. the hydraulic drive of the cnisher or the current used 
by the electric drive of the coisher 
the mnning speed of the discharge conveyorybonveyors 
the pressure of the hydraulic drive of the discharge 
conveyor/conveyorB or the cunant used by the aiectrlc drive of the 
15 disohai^conveyot/convoyors 

It is also known to connect the sensors monHoring the above-mentioned 
variables^, or other variables to be monitored, to the control of the machine in 
such a manner that In the case of an alami the machine stops or nins Itself 
20 down In a controlled manner. Such an alami may be caused for example by 
overheating of the motor or a sudden faiure-based halt of a processing unit 

The control system of a screening machine of jprior art may also be 
connected to a machme preceding or following the same in the process. 

26 Such a macWne can be for example a cmsher, the f unrtlon of which is to 
comminute the reject of the screen obtained from the virtng discharge 
conveyor 8 of the embodiment of Rg. 1 to a reduced size. As another 
example it is possible to mentton the cnishing machine of the embodiment of 
Fig. 2 that feeds the screening machine. The advantage attained by 

30 connecting the control systems of machines in this way is that it is possible to 
conned the machines to a common emergency stop circuit, wherein when 
the emergency stop switch of any of the machines is activated by the user. aO 
the machhes connected together are stopped. It is also possible to connect 
the mlcroprDcessoH»ntroiled machines to a common start and stop 

35 sequence, wherein it is possible to ensure that the machines that are 
connected together are emptied of the material when stopped, and on the 
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Other hand, none of the pails of ihe process will overflow In oonnectton with 
the startup. 

The sensors and drcute above are known from the prior art. However, the 
5 Importance of monitoring the amount of material on the screen has not been 
recognized before. 

In the foltowing, the control principle of the present Invention and its 
variaUons are described In more detail. Existing sensors can be utilized tn a 
10 new way. or the machine and any machines connected to the same process 
can be equipped with sensors for the purpose of the control method. 

Fig. 3 shows a control method of a screening machine aocorting to the 
Invention. Initlalty, the feeding equipment operates nomially. A 
15 microprocessor control checks at piedetemtiined intewals whether a manual 
or an alarm^ased stop command has been given to the. machine. If such a 
command has been given, the microprocessor control stops the feeding 
equipmeot immediately. 

If the aforementioned condition Is not fulfilled, the microprocessor control 
checks at predetermined Intewals whether the screen is overioaded. This Is 
determined on the basis of iiriormation transmitted to the microprocessor 
control by the sensor system of the screen. The microprocessor control 
understands that the screen Is overioaded if the ninning speed of the screen 
25 has been reduced under a predetemiined limit, if the pressure of the 
hydraulic oil in the drive circuit of the hydrauDcally operated screen has 
Increased over a predetermined Hmit, or If the cunent used by the motor of 
the electrically driven screen has Increased over a predetemiined limit. All 
these variables are related to the movement of the screen or to the operation 
30 of the drive means (vibrator) causing the movement of the screen. One 
sensor specifically designed to get infomiation about the state of the screen 
could be an optical sensor that monitors the movement of the screen, thai is. 
the speed of movement. Other sensors capable of directly obtaining data 
about the movement of the screen can also be used. They can be for 
35 example connected roechanically to the screen. 



20 
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H the iTdcroprocessor control detet^ that the loading of the screen is normal, 
the nfdcrDproce8sor control continues the above-mentioned checkings at 
predetemnined Intenfals. 

5 If the microprocessor control detects that the screen is overloaded the 
microprocessor control upon selection either stops the feeding equipment or 
decelerates its running-speed to reduce the loading exerted on the screen 
until the overloading state Is over. In an optimal situation the microprocessor 
only decelerates the feeding, but a maximum time for the allowable duration 
10 of the overloading state Is also set therein. When this maximum iSm is 
exceeded, the microprocessor control stops the feeding entirely. 

Fig. 4a shows in detail the behaviour of the control in a situation in which the 
measured pressuro p^ (the drawing shows the Imaglnaiy behaviour of the 

15 pressure) of the hydraulic drive cirouit of a hydraulicaily operated screen 
develops according to a predetemifned curve. When the pressure pam 
exceeds the maximum value psmax preset in the control, the control 
decelerates the running speed Sfo of the feeding equipment from the preset 
maximum value stmax to the preset minimum value Smiti. The iintft value or 

20 preset value ps^ax can be entered In the control system by suitable data Input 
mean»in numerical form, and it can be changed for example when the raw 
material and/or screen is changed. 

. Whan this action of redudng the speed has reduced the loading of the 
25 screen, the measured pressure p^n of the hydraulb drive circuit of the 
screen is nonnally reduced below the preset maximum value pamax of 
pressure. Thus, the control increases the running speed Sb of the feeding 
equipment from the preset minimum value smi back to the preset maximum 
value Sfmax* Thus, the pressure psm of the drive circuit o1 the screen is again 
80 increased over the maximum value psmax of pressure that Is preset in the 
control. 

However, in the example shovwi In the drawing, the latter pressure increase 
in the drive drcult of the screen is abnomial» Although the control system 
35 reduces the running speed Sfe of the feeding equipment to the minimum value 
^mun as^ini the pressure psm of the drive circuit of the screen still remains 
above the maximum value psmax of pressure preset In the control. This may 
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l^rts ma, be relatad 10 Ihe #<««Hiientioned ihie^ 

« to ato obvloua Ihal tha p*Klpla ol Fig. 4. Of Ha. 4b can to .^^^^^ 

0 tSraa* I. n»..u«d TV sama pdndple can to «*I«J « «»dn« 
!« in cas. th. nnung speed la k«en«^ 

Jl^^to lha load whi* means ««. a. leaat a ■rtnm.-n v-u. 0. 

speed must be preset in the control. 

« A.menilof»d*>v8.lt«e.peedolthBSoreenltselfcanbedetem*»d^^ 
t^lZLfh.mlhemo»n«»oflheso>eeaThl8»«rtab^ 
^ 0^ acco-dha «, the «»« Pd™*le a. the dd« r,nning «.eed 
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the variable la iB*had W aiiloniallc cortral can monHor thespeafl « 
cLg. «»*ava«l.«nd1aRaa*nv*«, the p«satvalua I. e«»eded In 
ZL. It fa a(l««a89«B » ha« linlt value. o( »» vaitabte 

L a|».d el Change rt th. p«=8U-e ««!eed. a p»aet va»». «* ^ 
d«Le of the Meed of the fM<«ng equipment even beft^ 

IL the P«eeu« i. « P«tetenrtned low« pie.««» in th« case 
10 al»o»n*ilmiirop»MiTO«c!x»<«nBloRg.4bl8U8e(t 

Flo 5 shows a control method of a soreenlna machine accoidlna to the 
JL'onThen compared to the slluation ot 3, the soreenln, n-cNn. 
^Te^ o« or s»«nu ot !.» followln, op«^ 

,S 2C-ve,^'or...«-.f.Hen,,e«i/^a.f«d*ranj^^^ 

«a« Wiethe, pn»««in» deyloe, such as a cniehing 7=^™^ 
soiaenlng macNne )eta»ins Ihe screening machine n the *e*ndt^^ 

^ .Furthermore. Ihe steering machine controBed b, Ihe 
Zo,<^ to Fig. 6 al«. ccnprtse. a hydradlo drive at le«a m one 
20 processing unit. 

AS ca,i be seen in Rg. 5. the contK,! syBtem Is also suitable for the control of 
a quite complex screening machine. 

25 Thef.edlnge,uipmen.»hosefeer«nsspeedlsadlus.edau.om|W 
»» operation of the seining machine is tooated u^™ ef 

operation of theecreen, asdescrtbed -x«e. I**ev«. infom^^^^^ 

^e Of tl» screen «n be rt«.»»d also erectly from tM staJ«ol^^ 

30 «oc..eing unit, of the ««.nlng machine or »w m«>h,ne 

^nlng macwne in the c.,ec«™, 0. processed mate^*"^^ 
hereinabove. Hie prooesainj unHs are preferably units downsbeam of fte 
2. ae t^e cushs. 31 Of Bg. 2 eollea*^ the n-tedal from the 

Z^ Z^ deck or s-ne of .!» '^^Z'^ 
35 Lon of the screened malarial. If a shredder 15 used upstream «.e 

«^bli^t»ieedhepp.,«««yor.ndth.l««,con.e,o,J^«^^ 
^al«. b. m»*»d. If m»*lne lOllowinB the «»enir« machine can be 
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a second screening machine, a wusWng machine or a conveying madilne. 
and they are oonneded to the control system of the screening machine. 

The load caused by the material or any of the atjove-mentioned processing 
5 units or any of the above-mentioned machines following the screening 
machine can be determined. The load on these parts can be an Indlcatldn of 
the amount of material on the screen Itself. Drive pressure (H hydrauBcally 
operated), drive cunent (If electrically operated) or running speed can be the 
variables thai are measured when the load caused by the material Is 
10 determined. If there Is^a correlation between the load caused by the material 
and the load of the engine of the respective processing unit or any machine 
following the soreenlpg machine in the same process, the load of the engine 
can be detennined. Slmllariy, If there is a correlation between the 
temperature of the hydraulic fluid of the hydraulic system of the respective 
16 processing unit or any machine following the screening machine in the same 
process, the temperature of the hydraulic fluid can be determined. 

In fig. 6^ a closed control loop according to the Invention Is shown In 
simplified representation, where the functional parts of the screening 

20 machine, shown only schematically, ate denoted with the same numerals ais 
In Fig. d . Drive means causing the movement of the screen 6 Is denoted with 
letter M. A sensor S measures a variable of the drive means M. The sensor S 
transmits the measurement value through a data transmission line to a mlcna- 
processor-based controller C. which gives a control command through 

25 another data transmission One to an achjator A capable of aflocing the 
feeding speed of a feeding means upstream of the screen 6. The controller C 
contains a comparalDr that compares the actual measurement result with the 
preset value. As can be seen In Rg. 6, the screen 6 has an upper deck 6a 
separating a first fraction F1 from the feed F. and a lower deck 6b dividing 

30 the fraction passed through the upper deck into a second fraction F2 and a 
third fraction F3. Of course, the invention is not limited to screening machines 
with a predetennined number ol screen decks, but the number of decks can 
be larger or smsdler than that presented In Rg. 6. 

35 Data Irvut means for entering the preset values In the controller C are 
denoted v»lth letter L They can be for example a keyboard. 
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It should be noted thatihe dosed cortfol loop of Fig. 6 can be applied m an 
analogical manner whence sensor S measures a variable dependent on the 
amount of the material on the screen elsewhere than in connection with the 
screen, such as by measurement of load on other processing units of the 
S screening process. 

The actuator A by means of which the speed of the feeding means can be 
changed can be any control device that can alter a variable thai has effect on 
the feeding means, for example a variable of the drive system of the feeding 
10 means.lfthefeedlngmeanshasahydrauIlcdrive.theactua1orcanaffectthe 

pressure or the volume flow rate (pump output) of the hydfaullo medium. If 
the drive Is electric, the ectuator can affect an electric variable of the electric 
motor. 

16 There are many aitemalives for the actuator In the pracHoe. If It Is a hydraulic 
valve of the hydraullcaBy operated feeding device. It Is preferably analogically 
controllable, for example equipped with a pulse v/ldth modulation type 
control. Qorrespondlngly. the electrically operated feeding equipment can be 
controlled for example with a frequency converter. 

20 

The invention Is not restricted solely lo the screening machine equipped wKh 
a vibrating screen that Is presented In the example. The screen can also be a 
trommel screen. Both screens require a movement of some kind to operate, 
and the amount of material on their screen surfaces can be detemiined by 
25 measuring a variable related to their movement or to the operation of their 
drive means. 

The Invention is not restricted solely to a screening machine equipped with a 
fbed hopper conveyor + lifting conveyor feeding that Is presented In the 
30 example. The feeding equipment can also be either of these alone. The 
feeding equipment can also consist of a vibrating feeder or a pendulum feed 
or any other processing unit located upstream the screen and limiting the 
teed capad^. 

35 The Invention is not restricted solely to the exemplary self-propelled 
screening machine equipped with a feeding arrangement of its own either. 
The screening machine can also be statlonaiy, and the feeding equipment. 
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as well as the other processing unite of the scieertng process can stand on 
bases of their own; 

The invention is not restrlctBd to any specific number of hydraulic circuits 
5 either. All the processing units of the screening process may be coupled to a 
common hydraulic circuit, or they may all be Independent 

The discharge conveyors may be coupled to a common power transmission 
in such a manner that in an overloading situalioii they are al decelerated 
10 simultaneously, arid their pressure Increases simultaneously, or separately 
so that they must each be monitored separately. 

The feeding equipment whose speed is controlled on the basis of the amount 
of the material on.the screen can be any feeding means located upstream of 
15 the screen and capable of affecting the accumulation of the material on the 
screen by its feeding speed. This f^ng means can be a single conveyor or 
a combination of conveyors whose speeds are synchronized. 

The means necessary for implementing the Invention are i<nown as such. 
20 The sensors that are used are conventional speed, pressure and 
temperature sensors. They are as a mle analog sensors. The speed sensors 
can also be digital pulse sensors. 

Before processing the measurement data In the microprocessor, it may be 
25 necessary to use convenHonal processing methods of the measurement 
signal, such as amplification and A/D and D/A conversion. This also applies 
when the control commands given by the microprocessor to the processing 
unH^ are converted. 



30 
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ClalniB: 

1. Method for contioning a screening machine comprising at least one screen 
surface, feeding means that feed material to be screened towards the screen 
5 surface and onto the sqreen surface where the material is separated Into a 
first fraction remaining on the screen surfaoa and Into a aecond fraction 
passed through the screen surface wWIe the material Is moving along the 
screen surfocs. ctiaraoterfzed In that 

10 - the amount of material on the screen surface (6a) is delerni'med by 
automatic measurement, and 

the speed of the feeding means (5) is controlled on the basis of the 
measurement by automatic control (C). 

15 2. Method according to claim 1, oharactorUsad In that the amount of material 
on the screen surface is deiemiined by measuring a variable of the 
movement of the screen surface or a variable of the drive means of the 
screen surface causir^ the movement of the scxe&n surface. 

20 3. Method acconling to olahil.oharaderlied In thai the amount of material 
on the.screen surface is detarmlned by measuring the load caused by the 
material on any of the processing units of the screening machine or on any 
machine following the screening machine and extending the process of the 
screening machine and being connected to the control system of the 

25 screening machine. 

4. Method according to dalm 2 or 3, characterized In that the.load caused 
by the material on the screen Is measured by measuring a variable of the 
screen drive means causing the transport or processing of the material on 

30 the screen surface. 

5. Method according to daim 4, oharadertaed In that the variable is a drive 
pressure, drive ctffrenl or drive ainning speed. 

35 6. Method acconling to daim 3, charaeleriMd In that the processing unit Is 
any of the following: 

discharge conveyor 
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shredder 
crusher. 

7. Method according to claim 6. characterized In thai the load Is determined 
5 by measuring airy of the following variables: 

drive pressure of the discharge conveyor, shredder or crusher, 
drive current of the discharge conveyor, shredder or crusher, 
running speed of the discharge conveyor, shredder or cmsher. 

10 8. Method accordir»g to daim 3, characterized In that the machine following 
the screening machine and extending the process of the screening machine 
and being connected to the screening machine's control system Is any of the 

fdlowing: 

second scrseNng machine . 
15 • crushing machine 
conveying madiin?. 

9. Method according to claim 3, characterized in that the load caused by the 
material Is detemilned by the load of this engine caused by the material 

20 

10. IWe[thod accordittg to dalm 3, charaetarlzed In that the load caused by 
the material is detemilned by the temperature of the hydraulic fluid of the 
hydraulic system. 

25 11, Method according to any of ihe preceding claims, characterized in that 
when the measurement value of a variable proportional to the amount of 
material on the screen surface passes, for example exceeds a preset value, 
the speed of the feeding means Is lowered, and when the value passes in 
opposHe diredion, for example decreases below a preset value, the speed of 

30 the feeding means is increased. 

12. Method according to daim 11, characterized in thai one simple preset 
value is used (i=ig. 4a). 

35 13. Method accoidlng to claim 11, characterized In that an upper preset 
value and a lower preset value are used (Rg. 4b). 
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14. Method according to any of the preceding claims. characlBrtod In that 
when the speed of change of the measurement variable proportional to the 
amount of material on the screen surface exceeds a preset value, the speed 
of the feeding means is changed. 

1 5. Method according to any of the preceding claims, chamcterlied In that a 
maximum speed and a minimum speed are presetforthe feeding means. 

ie. Method according to dalm 11, 12 or 13. characterized in that when the 
10 measuiement value has been beyond the preset value for a period that 
exceeds a predetemiined maximum time M the speed of the feedmg 
means is lowered below a preset value. 

17. Method according to dalm 16. characterbed In that the feeding means 
15 are stopped. 

18 Screening machine comprising at least one screening surface (6a), 
feeding rpeans (5) arranged to feed material to be screened towards the 
screen surface and onto the screen surface, the screen surface being 
20 capable of separating the material irito a first fraction (F1) rBmaming on the 
screen surface (6a) and Into a second fraction passed trough the screen 
surt&cB while the material IS mmring along the screen surface, the screening 

machine further comprising sensors nrwasuring the state of the screening 
process, characterized in that 
25 - a sensor (S) Is arranged to measure a variable dependent on the 
amount of material on the screen surface; 
a controller (C) to virtvich said sensor (S) Is connected through a data 
transmission line to receive a measurement value related to said 
variable from the senson 
30 - an actuator (A) operatlvely connected to the feeding means and 
arranged to change the speed of the feeding means; whereby 
said controller (C) is connected to said actuator (A) through a data 
transmission line and arranged to give a control command to said 
actuator In response to the measurement value received from the 
35 sensor (S). 



vjaT.anrro 3I-ot-«2 



19:26 



UinX- 03 288(262 



IBELIEPATREX Aslakaspalvel SIW 021 



31/07 -02 18:34 PU OS a8«62^J| X4HPBRBBM PAIBOT ^ "8022 



21 

19. Screening macWne according to claim 18, characteriwd in thai at least 
one preset value for Ithe measurement value is programmable and 
changeable In the controller (C) and the controller is arranged to give a 
speed reducing control command to the feeding mearw when the 
measurement value deviates from the preset value in one direction and a 
speed increasing control command vwhen the measurement value deviates 
from the same preset value or from another preset value In an opposite 
direction. 
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Abstract ; 

Tlie Invention relates to a method for controlling a 
screening maoWne comprising at least one screen 
surface, feeding means, that feed material to be screened 
towards the screen surface and onto the screen surface 
(6a) where the materiia Is separated Into a first firaclton 
remaining on the screen surface and Into a second 
fraction passed thrqugh the screen surface while the 
material is moving along the screen surface (6a). In the 
method, the amountof material on the screen surface Is 
determined by automatic measurement, and the speed of 
the feeding means (5) Is controlled on the basis of the 
measurement by automatic control (C). 

RO.6 
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PEEDINQ EQUIPMB^ PAUSED 
Am AUTOMATtCAUY RESTARTED 

WHEN THE REA80N FOR THE 
PAUSING COMMAND IS CLEARED 

OR 

RUNNING SPEB) OF THE FEB)INQ 
EQUSHAENT USWERED AND 
AinOMAT1CAU.Y RESTORED 
WHEN IHE REASON FORTHE 
8L0W*D0WN CX3MMAND 18 
CLEARBD 




Fig.3 
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t-time 

= pressure of the screen drive system 
Sf = speed of the feeding equipment 
Ptm pressure pf the screen drive system es measured (Imaginary} 
Psmax maximum pressure of the screen drive system as set by the control system 
Sfc - speed of the feeding equipment as set by the control system to react to 
s^ s minimum speed of the feeding equipment as set by the control system 
= maximum speed of the feeding equ^ment as set by the control system 
t;^ s maximum duration of p^^ ovenun as set by the control system 



Fig. 4 a 



m.mo 3I-OI-02 19:26 MIST«- 08 2886261 ffiNaiEPATREK Aslakaspalvel SIVU 027 



31/07 '02 19:3& KAX 03 ZbHUZ 




P.'8| A 




t=time 

p, » ptBssura of the screen drive system 
S| s speed of the feeding equipment 

Psm Pi^sure of the screen drive system as measured (imaginary) 

Pmx " nuDdmum pressure of the screen drive system as set tiy the control system 

roinimum pressure of the screen drive system as set by the control system 
speed of the feeding equipment as set by the control system to react to p^ 
" minimum speed of the feeding equipment as set by the control system 
= maximum speed of the feeding equipment as set by the control system 
^ = maximum duration of p^^ ovenrun as set by the oonfrol system 
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rcSDINO EQUIPM^fT PAUSED 
AND AUTOMATICALLY RESTAHTEO 

WHEN THE REASON FOR THE 
PAUSING COMMAND 18 CLEARED 

OR 

RUNNING SPEED OF THE FEEDING 
EQUIPMENT LOWERED AND 
AUTOMATICALLY RESTORED 
WHEN THE REASON FOR THE 
SLOW-DOWN COMMAND IS 
CLEARED 



FEEDING EQUIPMENT STOPPED 
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